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Eric R. Kandel 在分子生物学水平上对神经元内部突触可塑性机理的研
究取得了新的进展，将他的研究成果转化到神经元模拟建模方面是令人激
动而且很有意义的。Eric R. Kandel 总结了神经递质信号调节突触活动的四
种方式。突触的可塑性是神经系统发育、学习和记忆的神经生物学基础，































Before introducing the new neuron model, we simply presented the basic 
structure and function, ultrastructure ,basic electric peculiarity of the biologic 
neuron. Meanwhile, we enumerated some former famous neuron models. 
The most former neuron models mainly describe dynamic character in cell 
body. Few of bygone models takes dynamic character of synapse into account in 
the integrated neuron model. As it is not enough for something such as the brain 
function research that we only study the single neuron model deeply, we just 
need a dynamic neuron model that relatively approach real biological neuron, 
we just need a mathematical method that can be used to simulate large scale’s 
neural network by computer. According to the main character of synapse of 
dendrite, action potential in the cell body and axon, a new mathematical model 
of neuron is proposed in this paper. It is discussed how the model is used to 
simulate different kinds of neurons. This mathematical model is consisted of 
three parts that are formula of synapse, formula of cell body, formula of axon. 
We can take shape of a part of formula of synapse according to homosynaptic 
plasticity and we can take shape of a part of formula of cell body according to 
speciality of internal source’s neuron and postinhibitory rebound’s neuron. It is 
known that there are lots of different kinds of neurons in human’s brain. The 
difference of these formulas can be used to build different neurons. So, the 
network built by the mathematical model of neuron can be an isomerous 
network. Building this neuron model serves building neural network model. So, 
we can study the character of network model from macroscopical viewpoint. 
Here a computation method is proposed. Based upon this computation method, 
simulating biological neural network by computer can be realized. We can use 
computer to distinctly simulate the process of nonlinear dynamics of electrical 
signal in the network. Because the frame of this neuron model is a discrete 
dynamic model, we can order the time of all electrical signals in a process. 
Through researching the dynamic process of the electrical signal in the network, 
it provides an operable way for the research of cognitive neural science. Because 
this neuron model is more complex and the amount of ordering’s operation is 













proposed. So, we discuss the complexity of this computation method. Its time 
complexity is ( )( )plmq 2log+ο . q  is the times of action potentials. q  is 
necessary. lm +  indicates the amount of the times of dendrite’s synapse 
actions and the times of axon’s actions. If we take dynamics of synapse into 
account in a neuron model, lm +  is also necessary. The value of p  is 
compressed into a relative small number. p  is the times of synapse actions in 
the two adjacent action potentials. It illuminate that this computation method has 
good calculability.  
In " The Molecular Biology of Memory Storage: A Dialogue Between 
Genes and Synapses", Eric R. Kandel summarized four consequences of the 
action of neurotransmitters. It is a inviting significative thing to transforming 
Kandel's achievement into modeling of neuron. The synaptic plasticity is the 
base of growth, learn and memory of neural system. It is a hot problem in the 
studies of neural science. At the end, This essay proposed a academic model of 
synaptic plasticity upon the Eric R. Kandel's work. 
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虽然 55 S rRNA 在核仁外染色体上合成，70 多种核糖体蛋白质在细胞质中
合成，但它们都必须转移至核仁，在核仁中组装为核糖体亚基，然后再转
运到细胞质。 
细胞中存在 3 种 RNA 聚合酶，其中核仁中含聚合酶 I，合成 rRNA；核









































































































































当 i 以安培表示，V 以伏特表示，电导的单位是西门子 S(Siemens)或欧
姆的倒数（注意 i 常常用于表示经过单通道的电流，I 是宏观或总膜电流；
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